Elongation of the Fe-His bond in the α subunit induced by binding of the allosteric effector bezafibrate to hemoglobins.
Human adult hemoglobin (HbA), possessing an α(2)β(2) tetramer structure, efficiently transports oxygen from the lungs to the tissues. The oxygen affinity of HbA has been shown to be regulated by organic phosphates such as 2,3-bisphosphoglycerate (BPG). Bezafibrate (BZF) is also known to alter the oxygen affinity of HbA through a mechanism largely different from that of BPG. The interaction of HbA with BZF has been characterized by (1)H NMR to elucidate the molecular mechanism responsible for the functional alteration of HbA. Paramagnetically shifted heme methyl proton signals of only the α subunit of met-azido HbA exhibited sizable downfield shifts in the presence of BZF. Since met-azido HbA exhibits the so-called thermal spin equilibrium between high and low spin states, the BZF-induced shift changes observed for the α signals can be attributed to an increase in the high spin contents in the subunit, possibly due to the elongation of the Fe-His bond.